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Accelerator Development Activities in 2002

C. Pillai, R.C. McCrady, M.S. Gulley (LANSCE Division)

here is a continuous effort to better understand the performance of the linear accelerator (linac) at
the Los Alamos Neutron Science Center (LANSCE) to improve its performance and deliver optimum
beams to the experimental areas. The following development activity was undertaken during the
2002 run cycle, specifically to understand the properties of the Weapons Neutron Research Facility
(WNR) beam in the low-energy beam transport (LEBT). The normal production current to WNR
Target 4 is about 4.5 mA compared to the possible 10 mA that the target can handle. Measuring the
beam parameters for the WNR beam in the linac during the 2001 run cycle revealed that the trans-
verse beam size in the linac was consistently larger than that of the Proton Storage Ring (PSR) beam
by about 25%. In addition, low-capture efficiency and higher beam losses may have occurred because
the measured beam emittance at the end of the linac was about 50% larger for the WNR beam than
that for the PSR beam.

Measuring Beam Emittance horizontal emittance for the WNR beam was about
50% larger than that of the PSR beam, and the verti-
cal emittance for the WNR beam was about 70%
larger than that of the PSR beam. (Remember that
the beam is chopped in the vertical direction for both

We measured the beam emittance for both PSR
(long-bunch enable gate) (Fig. 1) and WNR
(micropulse enable gate) (Fig. 2) beams at the
entrance to the 201.25-MHz drift-tube linac. The
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beams.) The micropulse width for the PSR beam is
250 ns, whereas the micropulse width for the WNR
beam is 20 ns. The rise and fall time of the pulse is
about 7 ns. The capture efficiency of the PSR beam
was 80% and that of the WNR beam was 50%. The
beam loss in the machine for the WNR beam was
about 30% of that of the PSR beam even though the
average beam current for the WNR beam was only

4% of that of the PSR beam. Emittance of the WNR
beam was reduced closer to that of the PSR beam
by inserting beam-limiting jaws in the transport. The
capture efficiency of this WNR beam then increased
to 70%, and the beam loss went down to 10%.
Theoretical calculations predict that fast chopping,
narrow pulse width, and bunching affects beam
emittance substantially.
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Fig. 2. WNR beam emittance at the entrance to the LANSCE linac.

For more information, contact Chandra Pillai (LANSCE Division),
(505) 667-8797, MS H812, pillai@lanl.gov.
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